Abstract: An index is proposed that is based on the h-index and a 3-year publication/citation window. When updated regularly, it shows the current scientific performance of researchers rather than their life-time achievement as indicated by common scientometric indicators. In this respect, the new rating scheme resembles established sports ratings such as in chess or tennis. By the example of ACM SIGMOD E. F. Codd Innovations Award winners and Priestley Medal recipients, we illustrate how the new rating can be represented by a single number and visualized.
Introduction
Hirsch proposed the h-index that combined both the productivity and impact of an individual researcher in a single number (Hirsch, 2005) . The index is defined as follows: if we have a set of publications ordered by the number of times they are cited in descending order, the index h is the largest number h such that there are h publications having at least h citations each. Thus, a scholar with an h-index of 20 has published 20 papers at least (productivity) and has received no less than 400 citations (impact). The h-index attained a great popularity and was mathematically analyzed and praised, but it was also soon discovered that various corrections were needed. For instance, the h-indices of two researchers from different research fields or subfields are incomparable because publication and citation practice may vary to a great extent between those two fields. Also, it would be unfair to consider the h-indices of two scientists the same if one of the researchers always publishes with a large group of co-authors and the other researcher only publishes alone. In addition, author self-citations can inflate the h-index, etc. To remedy this situation, many h-index variants have been proposed, but their description is not the concern of this short paper that does not aim at the shortcomings above. This is a preprint of an article accepted for publication in Journal of the American Society for Information Science and Technology copyright  2013 (American Society for Information Science and Technology).
The h-index and other metrics based on it can be applied to any set of publications, for instance aggregated by institutions, countries, or journals, but this paper deals with individual researchers.
Scientometric indicators such as citation counts or h-index generally play in favour of more senior researchers because these simply have had more time to publish and collect citations. Therefore, the current metrics indicate a kind of lifetime achievement instead of current (most recent) performance, which is reflected in many sports ratings. There is a great need for an "age normalization" factor to be able to fairly compare researchers of different ages. Also, the new indicator should be able to grow as well as decline -it should be dynamic. We will introduce a dynamic indicator of scientific performance that will not only increase in time but also decrease according to the current publication activity and citation reputation. A model of such an indicator can be the ħ-index (h bar), which, contrary to the hindex, can decrease in time (Hirsch, 2010) . But a decrease can only occur if the researcher under examination publishes new articles. If he/she stops publishing, the ħ-index (as well as all other related metrics) will never decline -it can only remain the same or grow. Our "Current Index" is able to change over time (increase as well as decrease) even if the scientist under study is not active because the new indicator considers a 3-year time window for both publications and citations and, therefore, reflects current performance rather than life-time achievement. This feature is common in many established sports rating systems such as in chess (FIDE Ratings, ratings.fide.com) or tennis 1 , where the rating scheme is not biased towards more senior players. But we must be cautious with the Current Index as a researcher's performance is not always quantitatively countable and clear-cut compared to an athlete's performance. Therefore, whether the proposed scheme is a good "rating" mechanism for the evaluation of researchers needs to be debated.
Methods and data
In October 2012 we collected publication and citation data of all twenty ACM SIGMOD (denoted as h3-index in Table 1 ). Then, regarding the h3-index and the citation count, his
CI (2003) is 3 to finally achieve a good shape in 2011 and 2012 again. So far, the number of publications has not been involved because it does not seem practical to integrate it (perhaps as a superscript)
in the rating score. Instead, it will be kept separately and used only as a further criterion to differentiate between researchers whose rating is the same. All in all, regularly updated (possibly on a yearly basis) h3-indices and citation counts (together as Current Index) and publication numbers (as a tiebreak score) represent a dynamic rating system changing in time that ranks researchers in a scientific discipline based on their current impact. The yearly ranks of García-Molina in the small set of twenty Codd Award winners are shown in the sixth column of 
Results and discussion
Once the rating score has been defined, it can be visualized. 
FIG. 1.
Rating progress charts of four arbitrary Codd Award winners. rating increase) in comparison to the previous rating year are marked in green with "↑" and "+" signs and negative changes (ranking or rating decline) in red with "↓" and "-" signs. The zero changes of ranks and ratings (strictly said, their constituents -h3-index, citation count, and publication count) that did not change from the previous rating year are not explicitly displayed, however. The table is well arranged to see quickly that, for example, Philip A.
Bernstein (rank 14, rating 2 25 ) has dropped by 11 places since last year by decreasing his h3-index from 6 to 2, receiving 63 citations less and publishing 2 papers less than in the 2011 rating. On the other hand, García-Molina (rank 1, rating 6 167 ) maintained his rank but somewhat decreased his rating by keeping his h3-index and losing some citations and publications. Besides their names, the researchers in the table are indicated by their Scopus
Author ID so that they can be identified unambiguously within Scopus. Of course, this rating table (Table 2 ) includes a very small number of researchers for whom the ratings could be computed manually. If researchers from a whole scientific field should be rated, the annual rating table would have to be generated automatically by means of computer programs. Since Scopus or Web of Science have data and software to produce world-wide scientometric indicators, they could easily integrate such annual field-specific rating tables of researchers within their products as a built-in feature. In fact, even researchers from various fields of science could be rated together if the underlying scientometric indicators (h-index, citation count, and publication number) and the time window length are corrected for the differences in publication and citation practices in those fields. The 3-year time window appears reasonable in the database field (and probably also in many other fields), but it can be adjusted to get a good balance between currency and sufficiency of publication/citation information in the research disciplines, where it is necessary. The time window length also influences how fast non-active researchers obtain a zero rating. With a 3-year time window, two consecutive years of inactivity can still yield a non-zero rating that grows or declines from the previous year. Alternatively to the rating progress charts in Figure   1 , where the actual ratings can be seen, also ranking progress charts with researchers' ranks might be presented. This is commonplace in tennis, where the actual ratings are much less important than players' ranks. However, we believe that a researcher's current scientific performance is better reflected by a rating (rather than a rank), similarly to chess.
One might argue that if the publication and citation windows are the same (they are in a complete overlay), publications near the end of the publication (and citation) window have less time to collect citations than publications from the beginning of the time window. This is certainly true, but if that property is the same for all researchers in a scientific field, it may still be fair to compare the scientists using the same (3-year) publication/citation window.
Alternatively, we propose two other time windows and present the ratings of García-Molina based on them in Table 3 . The first variant is a 2-year publication window (rating year minus to gather citations (denoted as h4-index in Table 3 ). In the second alternative, the time window is defined as above, but there is a sliding 3-year citation window, e.g. Table 3 ). Using this definition, all publications have "equal" conditions to obtain citations. (Of course, it can still happen that a paper published in January has a longer citation window than another paper published in December of the same year.)
One of the reviewers argued that there was a problem with the Current Index ignoring citations occurring within the time window to papers outside of (i.e. prior to) the time window and suggested that also "current" citations to "earlier" papers should contribute to the index. This is actually represented by a fixed 3-year citation window and a floating (ever-growing) publication window. While it is true that reflecting earlier work may bring more justice to the This is a preprint of an article accepted for publication in Journal of the American Society for Information Science and Technology copyright  2013 (American Society for Information Science and Technology).
rating and that inactive researchers may still have a non-zero rating with this approach, another problem arises: the rating loses its dynamics. This is demonstrated by the last five columns of Table 3 and denoted as h3'-index. As the numbers of publications used to calculate the index form a non-decreasing series by definition, the h3'-index will typically decline quite rarely or not decline at all as we can see with García-Molina whose rank remains static as well. In fact, 9 of the 20 researchers (45%) under study never experienced a decrease of their h3'-index compared to only 1 out of 20 (5%) whose CI never declined. Also, only 14% of all changes in the h3'-index were decreases whereas 34% of all changes in the CI were declines giving the rating equal chances to grow, fall, or stagnate. Moreover, the different natures of the h3'-index and CI are documented with quite uncorrelated rankings of scientists in various years with an average Pearson correlation coefficient of 0.286. Therefore, h3'-index cannot be used as a dynamic rating system.
We computed Spearman's rank correlation coefficients between the ten Current Index (with all coefficients being significant at the 0.01 level two-tailed). Regarding this high correlation and the simplicity and intuitive notion of the 3-year publication/citation window, it may be preferable to the other two time windows, especially with small-scale manual rating calculations, e.g. using the Scopus website. However, for automatic large-scale calculations based on off-line data, different publication/citation window definitions might also be considered. To show that Current Index works in other research disciplines as well, we computed ratings of twenty Priestley Medal 4 recipients in 1992 -2011 (awarded by the American Chemical Society) and present the annual rating table for 2012 in Table 4 . Unlike the database researchers in Table 2 , there is a greater number of zero-rated chemistry researchers in Table 4 , which may indicate that the Priestley Medal is more often conferred to scientists who are at the end of their careers or even no longer active.
TABLE 3.
Alternative ratings of Héctor García-Molina using different publication/citation windows.
